Cooperativity in the binding of echinomycin to DNA fragments containing closely spaced CpG sites.
Quantitative footprinting has been used to investigate cooperative binding of the antitumor antibiotic echinomycin to DNA fragments containing closely spaced CpG steps. The sequences of the designed DNA fragments contained two pairs of strong echinomycin binding sites: a pair of ACGT sites together with an ACGT site and a TCGA site, either directly adjacent or separated by two or four A.T base pairs. The results demonstrate that the binding of echinomycin to the sequences ACGTACGT and TCGAACGT is highly cooperative. The extent of cooperativity depends on the nature of the sequences clamped by the antibiotic and diminishes as the distance between the binding sites is increased. Various methods of extracting the information necessary to establish cooperativity have been compared. Beyond the specific interest in echinomycin-DNA interaction, the present quantitative footprinting study provides a model that may be generally applicable for designing investigations into cooperativity in drug-DNA recognition.